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SWIMMING  POOLS 


HE  rapidly  increasing 
number  of  public  baths, 
athletic  clubs,  Young 
Men’s  Christian  Asso- 
ciations and  similar  in- 
stitutions in  whose 
buildings  swi  mming 
pools  are  constructed, 
emphasizes  the  fact 
that  up  to  this  time 
there  has  been  little 
available  in  printed 
form  giving  data  to  as- 
sist the  architect,  en- 
gineer, steamfitter  or 
plumber  in  their  design  or  construction.  A few  fugi- 
tive articles  describing  individual  installations  have 
been  published  in  the  engineering  press,  but  these 
have  not  attempted  to  give  any  data  and  but  few  de- 
tails. Each  installation  seems  to  have  been  treated  as 
an  hitherto  unmet  condition  calling  for  special  inves- 
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tigation  and  solution  and  the  installations  have  been 
so  few  in  number  that  no  one  has  thought  it  de- 
sirable to  collate  the  data  and  place  it  in  such  form 
as  to  make  it  available  for  the  use  of  others.  As 
editor  of  Domestic  Engineering  I have  received 
so  many  requests  for  information  concerning  va- 
rious details  connected  with  swimming  baths  that 
it  has  seemed  desirable  to  treat  the  subject  in  a 
general  and  elementary  manner. 

The  swimming  bath  is  of  comparatively  recent 
introduction.  While  the  British  “Baths  and  Wash- 
houses” act  providing  public  facilities  of  that  char- 
acter dates  back  to  1846,  no  provision  was  made 
for  swimming  baths  until  an  amendment  to  the  act 
was  made  for  that  purpose  in  1878. 

The  popularity  of  the  swimming  bath  justifies  its 
establishment.  In  public  baths  where  there  are 
swimming  pools  as  well  as  other  forms  of  baths 
provided,  records  show  the  pool  to  be  utilized  to  a 
much  greater  degree  than  other  baths. 

Location  of  the  Bath. 

There  are,  generally  speaking,  three  conditions 
met  with  in  locating  swimming  baths  in  buildings. 
These  conditions  call  for  the  location  of  the  pool : 
(a)  In  the  basement,  the  pool  requiring  an  ex- 
cavation below  the  level  of  the  basement  floor ; 
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(b)  The  entrance  to  the  pool  to  be  on  a level 
with  the  first  floor,  in  which  case  the  bottom  of  the 
pool  may  be  on  or  near  the  level  of  the  basement 
floor;  or 

(c)  In  some  floor  above  the  basement,  requiring 
the  pool  to  be  hung  from  the  framework  of  the 
building. 


The  general  construction  of  a swimming  pool  is 
well  shown  in  figure  I,  which  gives  a proposed 
floor  plan  of  a bath  house  with  dressing  rooms  and 
showers,  toilet  rooms,  needle  baths,  and  private 
tub  baths.  Figure  2 gives  a section  through  the 
pool. 


In  this  plan  there  is  provided  a coating  of  asphalt 
all  around  the  pool,  on  the  bottom  and  up  the 
walls;  then  a layer  of  fireproof  bricks  laid  in  hy- 
draulic cement;  then  a facing  wall  of  enamelled 


Construction. 


Fig.  2. 
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bricks,  tile  or  glass.  Frequently  this  layer  of 
asphalt  is  laid  upon  the  walls,  then  a layer  of  bur- 


lap, then  more  asphalt ; the  finished  waterproof 
course  should  be  one  inch  thick.  Anchor  bolts  for 
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one-inch  swimming  rope  are  provided.  A hand 
rail  running  all  around  the  pool  is  a great  con- 
venience. This  is  a type  of  bath  which  does  not 
include  any  unnecessary  devices  and  cannot  be 
cheapened  much  unless  fewer  showers  should  be 
grouped  in  a room  by  themselves.  In  designing  a 
room  for  a pool  it  would  enhance  the  cleanliness 
of  the  floor  and  of  the  pool,  if  entrance  to  the 
dressing  rooms  could  be  provided  from  a corridor 
at  the  rear  of  the  rooms  instead  of  from  the  front. 

The  location  of  the  pool  determines,  to  some  ex- 
tent, the  type  of  construction  to  be  employed,  but 
in  a general  way  the  design  will  be  confined  within 
the  following  general  lines : 

A Steel  Pan.  Figure  3 shows  a pool  located 
below  the  level  of  the  basement  floor.  It  is  built 
of  sheet  steel,  either  in  an  excavation  previously 
made,  or  put  together  on  the  surface  and  lowered 
into  place.  The  excavation  should  conform  on  its 
bottom  to  the  contour  of  the  floor  of  the  pool  giv- 
ing support  at  all  points.  A concrete  foundation, 
or  brick  foundation  on  concrete  bottom  may  be 
constructed  to  support  it.  The  steel  pan  and  its 
framework  must  be  strong  enough  to  withstand 
the  pressure  of  ground  water  when  the  tank  is 
empty.  When  the  pool  is  filled  the  pressure  is 
equalized.  The  lining  of  the  tank  should  be  of 
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sufficient  thickness  to  give  added  rigidity  to  the 
steel  pan.  The  top  course  of  sheets  will  be  flanged 
over  to  receive  a coping  either  of  marble,  wood  or 
enameled  brick. 

Waterproofing.  As  the  excavation  containing 
the  steel  pan  will  be  backfilled  and  surface  water 
will  have  free  access  to  the  steel,  it  should  be  first 
thoroughly  waterproofed  on  its  outer  surface,  un- 
less a concrete  course  protects  it.  It  will  also  be 
necessary  to  waterproof  the  inside  before  the  brick 
or  tile  lining  is  laid  in  place  for  moisture  will  cer- 
tainly find  entrance  between  the  steel  wall  and 
the  lining,  and  to  prevent  evil  results  the  water- 
proofing must  be  done  first.  If  it  is  not  done  the 
wall  may  have  to  be  taken  down  and  rebuilt. 

As  the  pool  may  have  a temperature  rising  per- 
haps to  8o°  or  more,  it  should  be  remembered  that 
this  heat  will  be  conducted  through  the  tile  or 
enameled  brick  lining  and  the  waterproof  course 
should  be  of  such  a nature  as  not  to  be  affected  by 
the  degree  of  heat  to  which  the  water  is  likely  to  be 
raised.  There  will  be  expansion  and  contraction 
because  of  this  heat  for  which  allowance  has  to 
be  made.  Concrete  and  steel  contract  and  expand 
about  equally. 

Tile  drains,  laid  below  the  level  of  the  pool,  and 
leading  to  a sump  would  relieve  the  ground  of 
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much  of  the  surface  water.  The  sump  will  quite 
likely  be  below  the  sewer  level  and  an  ejector  pump 
of  some  form  will  be  required  to  raise  and  dis- 
charge the  surface  water  into  the  sewer. 


Lining.  If  the  steel  pan  has  a smooth  surface, 
allowing  no  anchorage  for  the  facing  wall,  it  is 
important  that  the  brick  lining  wall  shall  be  of 
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sufficient  thickness  to  stand  alone  after  it  has  been 
in  use  for  some  time ; angles  may  be  riveted  to  the 
steel  plate  for  anchorage.  Many  expensive  repairs 
are  necessary  because  of  building  a thin  facing 
wall.  The  main  wall  should  be  built  of  brick  of 
good  quality,  laid  in  portland  cement.  Fireproof 
brick  good  for  this  purpose.  No  lime  mor- 
ter  should  be  used.  The  foundation  wall  should 
then  be  faced  with  enameled  brick  laid  in  hydraulic 
cement;  or  the  face  may  be  covered  with  cement 
and  the  walls  lined  with  tiles  or  glass,  also  laid 
in  hydraulic  cement.  Marble  has  been  successfully 
used  in  small  pools. 

Masonry.  Figure  4 shows  a method  of  con- 
structing the  double  walls  of  the  pool  of  brick  or 
stone,  laid  in  portland  cement,  with  a “Hydrex” 
waterproof  course  between  the  two  walls.  This 
prevents  the  surface  water  from  seeping  in  or 
the  contents  of  the  pool  from  seeping  out.  The 
walls  can  be  rough  cast  with  cement  and  faced 
with  enamelled  brick,  tiles  or  glass,  laid  in  hy- 
draulic cement. 

Concrete.  Figure  5 shows  a pool  constructed 
of  concrete  with  a rough  coat  inside,  on  which  a 
facing  of  Winslow’s  waterproof  cement,  or  of 
Stettin  cement  is  laid,  also  with  a rough  surface, 
on  which  the  facing  of  enamelled  brick,  tiles  or 
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glass  is  laid  in  hydraulic  cement.  Concrete  expands 
and  contracts  and  expansion  joints  may  have  to  be 
provided  to  prevent  cracks. 


Should  the  pool  be  located  in  the  building  so  that 
it  may  rest  on  the  basement  floor,  the  construc- 
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tion  should  be,  in  the  case  of  large  pools,  as  shown 
in  figure  4 or  5,  the  waterproofing  being  neces- 
sary to  keep  the  water  within  the  tank  from  filter- 
ing through  the  walls.  The  steel  pan  as  shown  in 
figure  3 could  be  used  if  strong  enough  to  carry 
its  contents  without  the  support  which  would  be 
given  by  the  backfilling  if  placed  in  an  excavation. 

When  the  swimming  bath  is  to  be  on  some  one  of 
the  upper  floors  of  a building  the  steel  pan  as 
shown  in  figure  3 must  be  used.  The  problems 
are  great  in  cases  of  this  kind.  The  increased 
strength  required  in  the  framework  of  the  build- 
ing in  order  to  sustain  the  immense  weight  of  the 
tank  when  filled  with  water  is  one  of  them.  The 
expansion  and  contraction  due  to  heat,  the  sway- 
ing of  buildings  due  to  wind  pressure,  and  the 
vibration  of  buildings  due  to  buried  or  elevated 
transportation  lines,  running  machinery,  etc.,  make 
it  difficult  to  build  a lining  wall  in  such  a tank 
which  will  permanently  remain  intact. 

Extended  experience  with  concrete  and  brick 
or  masonry  walls,  will  lead  some  to  prefer  steel 
pans,  particularly  below  the  ground.  On  the  other 
hand  large  pools,  if  built  of  steel,  are  expensive. 
Due  consideration  has  to  be  given  to  the  character 
of  the  soil  in  which  the  pool  is  to  be  built.  It  is 


14 


SANITATION. 


of  prime  importance  that  the  pool  shall  be  water- 
tight. 


Sanitary  Conditions. 

The  water  supply  must  be  free  from  organic 
or  inorganic  impurity.  It  should  be  copious  enough 
to  permit  frequent,  daily  if  possible,  change  of 
water  in  the  pool.  In  one  pool,  beautifully  clean, 
where  the  bathers  average  2,250  a month,  the  water 
is  changed  twice  a week.  The  frequency  of 
change  will  depend  on  the  number  and  character 
of  the  bathers.  The  water  should  be  filtered.  One 
has  but  to  compare  a pool  containing  filtered  water 
with  one  filled  with  unfiltered  water,  instantly  to 
note  the  difference.  Unless  the  water  supply  is  of 
exceptional  purity  and  cleanness,  the  body  of  unfil- 
tered water  in  the  pool  will  seem  like  a weakened 
solution  of  ink,  while  the  filtered  water  has  a beau- 
tiful translucent  opaline  tint  which  is  entrancingly 
inviting.  Stringent  provisions  must  be  enforced  to 
prevent  careless  fouling  of  the  water  by  bathers. 
Spitting  should  be  prohibited.  Urinal  accommo- 
dations should  be  provided  to  be  invariably  used  by 
bathers  before  entering  the  pool.  If  possi- 
ble to  adopt  a system  of  water  supply  and  heating 
by  which  currents  shall  be  maintained  in  the  pool 
the  water  will  be  aerated  and  kept  in  better 
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condition.  Surface  impurities  must  be  removed. 
The  pool  should  be  frequently  emptied  for  clean- 
ing, and,  because  standing  bodies  of  water 
cause  slimy  deposits,  the  walls  should  be  of 
perfectly  smooth,  impermeable  surfaces,  unbroken 
by  wall  chases  or  pockets.  No  pipe  coils  or  stand- 
ing overflows  should  obtrude  into  the  pool.  In 
swimming  matches  obtruding  objects  are  very  ob- 
jectionable. A coping,  rising  two  inches  above  the 
room  floor  should  prevent  washings  from  the  floor 
from  running  into  the  pool. 

Great  care  should  be  exercised  to  guard  against 
the  infection  of  the  water  by  persons  supposedly  af- 
flicted with  cutaneous,  venereal,  infectious  or  com- 
municable diseases.  Hygienic  considerations  re- 
quire that  a rigid  scrutiny  should  be  made  of  all 
bathers.  Habitues  of  the  bath  should  be  required 
to  show  a decent  regard  for  modest  proprieties  of 
life  and  for  the  rights  of  other  bathers.  This  form 
of  a spittoon  (Fig.  6),  flushed  and  connected  with 
the  sewer,  was  designed  especially  for  swimming 
pools. 

Temperature.  The  temperature  of  pools  va- 
ries with  the  requirements  in  each  case.  For  gen- 
eral swimming  pools  where  the  bathers  remain  in 
the  water  for  long  periods,  the  temperature  should 
be  from  70°  to  75°  Fahr.  For  cold  plunges  the 
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temperature  may  go  so  low  as  65°.  Much  lower 
makes  too  great  a demand  on  the  body’s  vitality. 
The  temperature  of  the  room  should  be  82°  Fahr. 


Pig.  6. 


Lighting.  A dimly  lighted  room  invites  un- 
cleanness, and  that  cannot  be  tolerated  in  a swim- 
ming bath.  A well  lighted  room  asists  the  tonic 
effect,  both  mental  and  physical,  which  should 
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result  from  a plunge.  The  healthful  effects  of  sun- 
light have  been  well  pointed  out  by  Koch,  who 
states  that  the  tubercle  bacillus  is  killed  by  the 
action  of  direct  sunlight  in  a time  varying  from  a 
few  minutes  to  several  hours,  depending  upon 
the  thickness  of  the  layer  [of  substance]  exposed. 
Diffused  daylight  also  has  the  same  effect  although 
a considerably  longer  time  of  exposure  is  required. 
Duclaux  says  that  sunlight  is  one  of  the  most  po- 
tent and  one  of  the  cheapest  agents  for  the  destruc- 
tion of  pathogenic  bacteria,  and  that  its  use  for 
this  purpose  is  to  be  remembered  in  making  prac- 
tical hygienic  recommendations. 

On  this  same  subject  M.  J.  Rosenau,  M.  D.,  of 
the  Hygienic  Laboratory  of  the  United  States  Pub- 
lic Health  and  Marine  Hospital  Service,  says: 

“Sunlight  is  an  active  germicide.  It  destroys 
spores  as  well  as  bacteria.  The  importance  of  the 
sun’s  rays  in  destroying  or  preventing  the  develop- 
ment and  growth  of  micro-organisms  in  nature 
cannot  be  overestimated.  . . . Even  diffused 

light  retards  the  growth  and  development  of  micro- 
organisms, and  if  strong  enough  may  finally  kill 
them.” 

The  handbook  of  the  German  Imperial  Board  of 
Health  says  of  sunlight:  “Light,  which  illuminates 
the  most  remote  corner  of  a room,  impels  us  to 
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cleanliness  and  destroys  many  of  the  minute  bacilli 
which  are  the  causes  of  decomposition,  putridity 
and  disease.  On  the  other  hand,  dirt  and  dust 
easily  accumulate  in  dark  rooms.” 

Ventilation.  The  moist,  humid  air  of  a swim- 
ming bath  easily  becomes  offensive  unless  fre- 
quently renewed  by  ventilation.  To  be  sure  the 
human  occupancy  of  a swimming  bath  bears  such 
a small  ratio  to  the  cubical  contents  of  the  room, 
that  the  problem  of  ventilation  is  an  easy  one,  but 
the  air  should  not  be  allowed  to  become  “dead.” 

Mechanical  Installation. 

Water  Supply.  The  water  supply  piping  con- 
nected with  a swimming  pool  is  not  complicated, 
and  what  there  is  of  it  is  necessarily  connected 
with  the  heating  of  the  water.  The  piping  must 
be  designed  so  that  water  may  be  introduced  into 
the  pool  either  cold  or  warm.  The  pool  may  be 
constructed  so  that  the  water  supply  and  the 
waste  shall  be  located  at  the  end  having  the  great- 
est depth,  or  the  waste  may  be  at  the  lowest  point 
of  the  pool,  and  the  supply  may  be  brought  in  at  the 
opposite  end.  If  more  convenient,  the  supply  may 
be  brought  in  at  either  side  and  the  waste  may  be 
taken  out  at  the  other  side,  but  some  consideration 
should  be  given  to  securing  an  equable  circulation 
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of  the  water  so  that  there  shall  not  be  a “short  cir- 
cuited” current  of  water  from  the  supply  directly 
to  the  waste. 

The  lowest  point  in  the  pool  should  be  con- 
structed with  a gutter,  either  pitched  toward  the 
corner,  if  it  is  more  convenient  to  have  the  waste 
pipe  taken  from  there,  or  pitched  toward  the  cen- 
ter if  it  is  desired  to  take  the  waste  from  that  point. 
If  more  convenient  the  lowest  point  in  the  pool  need 
not  be  at  the  extreme  end,  but  may  be  nearer  the 
center.  The  location  of  the  waste  will  be  deter- 
mined by  the  construction  of  the  heater  room,  in 
which  all  controlling  valves  should  preferably  be 
placed.  It  may  be  that  the  form  of  the  building  in 
which  the  pool  is  placed  will  not  permit  the  heater 
room  to  be  located  at  the  lowest  end  of  the  pool,  in 
which  case  it  may  be  placed  at  either  side,  the 
waste  and  supply  being  piped  into  the  end  having 
the  greatest  depth.  Flush  with  the  bottom  of  the 
lowest  point  of  the  pool  a brass  strainer  should  be 
placed  over  the  entrance  to  the  waste  pipe,  prefer- 
ably with  a convex  top,  preventing  the  entrance  of 
foreign  matter  into  the  waste  pipe;  if  convex  it 
does  not  permit  the  outlet  to  become  covered  up. 
The  waste  pipe  should  be  large,  6"  or  8"  being 
ample  for  most  pools.  The  waste  pipe  is  carried 
downward  far  enough  to  pass  under  the  retaining 
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wall  of  the  pool.  It  is  then  disposed  of  in  accord- 
ance with  one  of  a number  of  plans  which  will  be 
shown  later.  Its  general  treatment  is  to  have 
placed  upon  it  a gate  valve  which,  when  open, 
allows  the  water  to  flow  from  the  tank.  A run- 
ning trap  is  placed  on  the  waste  pipe  with  clean- 
outs accessible  from  the  floor.  This  running  trap 


pi  events  the  air  from  the  sewer  from  entering  the 
pool  when  it  is  empty  and  it  may  be  vented  if  de- 
sired. 

The  Overflow.  At  the  proper  height  to  retain 
the  desired  depth  of  water  in  the  pool,  an  over- 
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flow  pipe  is  taken  off,  the  entrance  to  it  being  cov- 
ered with  a convex  brass  strainer.  The  overflow 
pipe  should  be  3"  or  4"  in  diameter  and  should  en- 
ter the  waste  pipe  between  the  draining  valve  and 
the  running  trap.  No  standing  waste  and  over- 
flow should  be  permitted.  The  scum  which  col- 
lects on  the  surface  of  a used  tank  is  not  removed 
by  an  ordinary  overflow.  A surface  spray  has  been 
designed  and  installed  in  a number  of  pools  which 
is  helpful  in  removing  the  surface  water  of  the 
pool.  It  is  shown  in  Figure  7.  It  is  supplied  with 
cold  water,  placed  at  the  shallow  end  of  the  pool, 
15  to  18  inches  above  the  water  level.  When  turned 
on  it  causes  a gentle  surface  movement  toward  the 
overflow  and  removes  the  scum. 

A form  of  gutter  overflow  surrounding  the  en- 
tire pool  at  the  water  level  is  shown  in  section 
in  Figure  8.  It  is  channeled  from  marble  or  can 
be  made  of  copper  set  into  the  facing  wall,  or  be 
made  of  enamelled  brick.  One  and  one-half  inch 
wastes,  guarded  with  brass  strainers,  are  placed 
in  the  bottom  every  15  or  20  feet,  the  waste  pipes 
leading  into  a general  4"  waste  pipe  surrounding 
the  pool  or  being  carried  individually  into  the  main 
overflow  pipe  above  the  trap,  as  may  be  most  con- 
venient. This  form  of  overflow  is  very  efficacious 
in  keeping  the  pool  clean  all  the  time,  as  the  action 
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of  the  bathers  constantly  agitates  the  surface  and 
causes  the  surface  water  and  its  impurities  to  be 
removed. 


Methods  of  Heating.  Several  different  meth- 
ods of  heating  the  water  may  be  used,  that  being 
adopted  which  is  most  available.  If  the  pool  is 
constructed  in  a building  in  which  there  is  a high 
pressure  steam  plant,  the  water  may  be  heated  in 
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one  of  two  ways, — either  by  the  injection  of  live 
steam  into  the  water  (either  into  the  tank  itself  or 
preferably  into  a mixing  pipe  before  the  water 
reaches  the  tank)  or  by  a feed  water  heater  or 
other  type  of  heater  using  live  or  exhaust  steam  as 
the  heating  medium.  If  no  exhaust  or  live  steam 
is  available  the  water  will  have  to  be  heated  by 
some  type  of  a hot  water  or  steam  heater.  Illus- 
trations will  be  given  of  many  varieties  of  instal- 
lations, so  that  the  reader  will  find  some  one  type 
of  construction  which  will  meet  his  problem. 

Types  of  Installation. 

Combined  Steam  and  Hot  Water  Heaters. 
One  method  of  installation  combines  steam  and 
hot  water  house  heating  boilers,  the  steam  boiler 
being  used  for  supplying  heat  for  the  building  in 
winter  and  aiding  in  heating  the  water  for  the 
bath,  and  the  water  heater  supplying  the  hot  water 
for  the  swimming  pool  in  summer  and  doing  a 
portion  of  that  duty  in  winter.  This  combination 
possesses  the  advantage  of  supplying  the  heat  for 
the  building  and  heating  water  for  the  bath,  and 
at  the  same  time  provides  a plant  which  it  is  not 
necessary  to  utilize  all  of  the  time  in  its  entirety. 
In  many  swimming  pools  the  patronage  is  variable ; 
on  some  days  more  people  bathe  in  eight  or  ten 
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hours  than  come  during  the  remainder  of  the  week. 
On  this  account  it  is  necessary  to  supply  a system 
which  will  meet  the  maximum  demand.  In  this 
combined  system,  as  already  stated,  the  steam 
heater  can  be  used  to  heat  the  building  and  by 
means  of  the  auxiliary  water  heater  attached  to  it 
shown  in  the  illustration,  it  can  also  supply  all  of 


the  hot  water  needed  except  during  rush  hours, 
when  the  water  heater  can  be  placed  in  operation! 
Conversely,  during  the  summer  the  water  heater 
only  need  be  put  into  duty  unless  a larger  demand 
may  require  the  steam  heater  to  assist  in  supplying 
hot  water.  This  combination  is  shown  in  figure  9, 
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in  which  “A”  is  the  steam  heater  and  “B”  the  hot 
water  heater.  “C”  is  the  pipe  leading  to  the  steam 
heating  system  of  the  building.  “D”  is  the  steam 
inlet  pipe  to  the  auxiliary  hot  water  heater  “E.” 
“F”  is  the  steam  outlet  pipe  returning  into  the 
steam  heater  “A.”  “G”  is  the  tank  for  storage  pur- 
poses which  is  governed  by  a thermostatic  valve 
“H”  controlling  temperature  at  any  desired  point. 
The  details  of  the  auxiliary  hot  water  heater  “E” 
are  shown  in  figure  io. 

A Complicated  Plant.  Another  type  of  installa- 
tion is  shown  in  plan  in  figure  n,  and  in  detail  in 
following  illustrations.  This  installation  is  ap- 
plicable to  a large  apartment  building,  hotel, 
club  or  other  structure  in  which  the  mechanical 
equipment  is  very  complete.  In  this  installation  at- 
tention is  paid  particularly  to  an  economic  handling 
of  the  problem,  so  that  the  heating  of  the  water 
is  not  made  a matter  of  initial  expense,  but  water  is 
used  in  the  bath  which  has  previously  been  used  for 
other  purposes.  The  designer  and  the  constructing 
engineer  should  always  make  Economics  and  Op- 
eration walk  hand  in  hand.  In  the  installation 
shown  by  these  illustrations  a liberal  demand  for 
water  in  the  swimming  bath  promotes  the  efficiency 
of  the  mechanical  installation  and  reduces,  rather 
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DETAILS  OF  A PLANT. 
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than  increases,  the  operating  expense 
of  the  establishment.* 

The  bath  in  this  case  is  constructed 
of  reinforced  concrete  walls  and  floor, 
the  pool  being,  in  the  case  from  which 
the  illustrations  are  taken,  in  an  ex- 
cavation in  the  solid  rock.  The  con- 
crete walls  have  an  average  thickness 
of  3 feet  and  are  reinforced  by  over- 


*Tliese  details  are  taken 
P.  Bolton,  M.  E.,  made  for 
In  New  York. 


from  plans  of  R. 
“The  Ansonla,” 
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lapping  sheets  of  expanded  metal  embedded  in 
the  concrete  parallel  with  the  surfaces.  A water 
proofing  course  of  several  thicknesses  of  tarred 
paper  and  hot  asphalt  is  laid  close  to  the  outer 
surface  of  the  concrete  and  embedded  in  it, 
and  this  water  proofing  course  is  continuous 
over  the  whole  exterior  of  the  bath.  The  lining  of 
the  bath  is  of  white  glazed  brick,  laid  in  hydraulic 
cement.  The  bath  is  entered  by  three  flights  of 
stairs  with  white  marble  tread  and  riser  slabs 
bedded  in  the  concrete.  A sump  is  excavated,  ex- 
tending below  the  level  of  the  bottom  of  the  bath, 
in  which  ground  water  is  collected,  from  which  it 
is  ejected  to  the  sewer.  The  concave  form  of  the 
bottom  of  the  pool  was  designed  to  resist  the  up- 
ward pressure  from  ground  water  when  the  pool 
is  empty.  In  the  side  wall  of  the  bath  there  is  a 
vertical  recess  through  which  the  inlet  and  outlet 
pipes  are  carried  to  the  bottom  of  the  bath,  then 
extended  underneath  the  floor  of  the  bath.  This 
recess  is  covered  by  a removable  bronze  grill  of 
J4"  metal  countersunk  screwed  to  the  rebated  face 
of  two  vertical  bronze  jamb  plates.  These  plates 
are  Z shaped  with  horizontal  inside  ribs,  through 
which  hook  rods  anchor  them  back  to  the  concrete. 
The  bath  is  enclosed  by  a brass  railing  on 
vertical  posts  which  extend  through  the  marble 
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coping  1 8"  into  the  concrete.  This  pool  has  a di- 
mension of  86,x33'xii'  maximum  depth.  Its  highest 
water  line  is  9'  9"  and  it  has  a capacity  of  23,000 
cubic  feet,  or  approximately  172,000  gallons.  It 
requires  3J4  hours  to  fill. 

By  the  complicated  system  of  piping  which  is 
possible  in  the  complete  establishment  in  which  it 
is  installed,  this  bath  is  supplied  in  any  one  of  the 
following  ways: 

(a)  With  cold  water  directly  from  the  street 

mains. 

(b)  With  cold  water  heated  with  injected  live 

steam. 

(c)  With  tepid  water. 

(d)  With  hot  water. 

(e)  With  hot  water  superheated  by  steam,  or 

(f)  Steam  alone  injected  into  the  standing 

water  at  the  bottom  of  the  bath. 

Its  normal  supply  is  hot  or  tepid  water  which  has 
aiready  been  used  in  the  refrigerating  plant.  All 
the  water  supplied  to  the  bath  is  filtered  and  that 
which  is  used  first  for  refrigerating  purposes  is 
circulated  around  coils,  great  care  being  taken  to 
prevent  contamination.  Tepid  water  having  a tem- 
perature of  about  90  degrees  is  delivered  through 
a 3"  pipe  from  the  closed  absorber  of  the  ice  plant 
Hot  water  from  no0  to  120°  is  delivered  through 

o 
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a 3"  pipe  from  the  ammonia  condenser.  Cold  water 
is  delivered  through  a 4"  pipe.  Live  or  exhaust 
steam  is  delivered  through  a 1 y2"  pipe.  All  these 
pipes  connect  into  a header  and  they  are  so  valved 
that  the  heater  may  receive  a single  supply  or  a 
supply  from  two  or  more  sources  at  once.  A 4" 
horizontal  hot  water  pipe  is  carried  nearly  across 
the  bath  in  a trench  in  the  concrete  floor  covered 
with  a removable  bronze  grill.  This  pipe  is  closed 
at  its  farther  end.  From  it  are  taken  three  2" 
horizontal  branches  about  20'  long  open  at  their 
extremities,  each  branch  passing  through  a stuffing 
box  into  a 4"  brass  jacket  pipe,  closed  at  both  ends 
and  bedded  into  concrete  floor  about  5"  below  the 
finished  surface.  This  jacket  pipe  serves  as  a shell 
from  which  the  2"  horizontal  branch  pipe  may  be 
removed  if  necessary  without  disturbing  the  floor 
of  the  bath.  It  also  serves  as  a distributing  cham- 
ber which  is  filled  from  the  inside  pipe  and  dis- 
charged into  the  bath  through  small  vertical  brass 
nozzles  J4"  in  diameter  screwed  into  Ts  set  about 
24"  apart  on  the  4"  jacket  pipe,  their  tips  being 
flush  with  the  finished  floor  surface.  There  are  30 
of  these  nozzles  and  through  them  water  of  any 
desired  temperature  between  about  50  degrees  and 
120  degrees  is  injected  into  the  bath,  its  dis- 
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tribution  being  over  the  middle  third  of  the  bath 
floor. 

The  4"  cold  water  supply  to  the  header  is  valved 
and  continues  down  the  wall  chase  and  across  the 
bath  floor  in  the  trench.  It  is  perforated  with  34" 
holes  3"  apart  on  the  upper  surface.  Its  farther 
end  is  closed.  Except  under  unusual  conditions  the 
bath  will  be  supplied  with  warm  or  tepid  water 
only  and  it  is  intended  that  its  temperature  should 
be  maintained  at  66  degrees.  The  engineer  who 
installed  this  plant  estimated  the  daily  supply  to 
be  required  to  be  60,000  gallons,  and  in  the  city  in 
which  it  is  installed  the  rate  is  $1.00  per  1,000  cubic 
feet,  which  would  make  the  annual  cost  of  this 
water  $2,800.  By  utilizing  the  water  previously 
used  in  the  refrigerator  plant  its  cost  is  saved  plus 
what  it  would  cost  to  heat  it.  Another  economic 
use  of  the  water  is  after  it  has  been  used  in  the 
bath  and  passes  on  to  the  overflow  sump  it  is  re- 
filtered and  used  for  flushing  the  fixtures  in  the 
toilet  rooms.  This  seems  to  be  very  undesirable. 
A fixed  high  water  overflow  is  built  in  one  wall  of 
the  bath  and  a brass  box  with  a vertical  bronze 
grating  in  the  face  of  the  wall  just  below  the 
coping  of  the  bath.  See  figure  12.  A removable 
convex  strainer  covers  the  outlet  to  an  8"  waste 
pipe  which  discharges  to  a sump,  from  which  the 
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water  is  periodically  pumped  into  the  sewer.  This 
outlet  is  not  ordinarily  used,  but  a regulating  pipe 
has  been  provided  by  the  engineer  which  limits  the 
height  of  water  in  the  bath  at  a point  lower  than 
the  overflow  described  and  this  height  is  adjustable. 
The  regulating  pipe  is  a 6"  iron  pipe  having  its 
highest  point  24"  below  the  high  water  overflow 
level.  The  regulating  pipe  rises  from  the  bottom 
of  the  bath,  running  alongside  the  inlet  pipe  in  the 
wall  chase,  thence  in  a floor  trench  to  the  pump 
sump.  (See  figure  13.)  When  the  bath  is  filled 
to  within  two  feet  of  its  maximum  depth  this  regu- 
lating pipe  is  always  full  of  water  and  connects  into 
a steel  plate  regulating  tank,  figure  14,  set  in  the 
upper  part  of  the  pump  sump,  its  upper  edge  being 
a little  above  high  water  level  in  the  bath.  The 
tank  overflows  into  the  sump  through  a vertical 
telescopic  center  standpipe,  the  upper  part  of  which 
is  controlled  by  a hand  wheel  and  regulating  screw. 
It  slides  through  a stuffing  box.  The  position  of 
the  upper  edge  of  the  standpipe  determines  the 
level  of  the  water  in  the  bath.  A suction  pipe  runs 
from  the  lower  part  of  the  regulating  tank  to  the 
pump  which  supplies  the  flushing  system  of  the 
toilet  rooms,  and  water  does  not  overflow  through 
the  waste  into  the  sump  until  the  demand  for 
water  for  flushing  is  met.  All  of  the  water  in 
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REGULATING  TANK. 


excess  of  that  required  for  the  flushing  system 
reaches  the  sump  and  is  thence  pumped  to  the  sewer 
by  a submerged  centrifugal  pump  driven  by  a ver- 


Fig.  14. 


tical  shaft  enclosed  in  a steel  tube  having  its  upper 
bearing  above  the  water  level.  This  pump  is  so  ar- 
ranged that  it  will  perform  several  duties.  In  pro- 
viding more  than  one  duty  for  a pump  great  care 
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must  be  taken  that  no  dangerous,  careless  opera- 
tion by  the  engineer  will  be  possible.  The  pump 
suction  has  two  inlets;  one  with  a strainer  to  re- 
ceive the  water  from  the  sump,  and  the  other  con- 
nected with  the  regulating  pipe  from  the  bath,  and 
to  the  discharge  from  the  ejectors  which  deliver 
the  kitchen  and  cellar  drainage  to  the  sewer.  These 
are  all  valved  so  that  the  pump  may  serve  either  of 
the  three  duties,  although  it  is  usually  used  only 
for  discharging  the  overflow  water  not  required 
for  flushing  the  toilet  fixtures,  and  that  water  de- 
livered to  the  sump  from  the  ground  water  sump 
at  the  bath  inlet  by  the  automatic  steam  syphon 
which  is  installed  there.  The  bath  can  be  emptied 
in  two  hours  by  the  centrifugal  pump  and  the 
water  discharged  directly  into  the  sewer,  or  circu- 
lated through  a closed  condenser  on  the  exhaust 
connection  of  the  elevator  pump,  thus  rendering 
additional  service  before  it  is  lost  in  the  sewer. 
The  kitchen  and  cellar  waste  and  ground  water  are 
ordinarily  discharged  into  the  sewer  by  their  own 
separate  automatic  apparatus,  but  connections  are 
made  to  the  centrifugal  pump  in  case  these  ap- 
paratuses should  be  disabled. 

Using  a Hot  Water  Heater.  Figure  15  shows 
a simple  method  of  piping  the  cold  water  supply 
to  a swimming  pool.  The  supply  pipe  “A”  should 
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be  3"  or  4"  in  diameter.  It  is  brought  up  to  the 
level  of  the  feed  pipe  to  the  heater  “E”  and  an 
angle  valve  “B”  is  placed  on  it.  It  is  then  fed 
into  the  bottom  of  the  heater,  a gate  valve  “D”  be- 
ing placed  on  it  as  shown.  A circulation  branch 
pipe  “F”  from  this  feed  pipe  “A”  is  taken  off  the 
same  size  and  led  into  the  bottom  of  the  pool  and 
covered  with  a convex  brass  strainer.  The  flow 
“G”  from  the  heater  “E”  is  also  led  into  the  pool 
at  a higher  level  than  the  circulating  pipe  “F,”  and 
the  supply  of  water  to  the  pool  may  be  distributed 
across  its  whole  width  by  using  a perforated  dis- 
charging pipe.  By  this  system  of  three  valves,  the 
water  supply  is  under  complete  control.  When  the 
pool  is  to  be  filled  the  angle  valve  “B”  is  opened, 
the  gate  valve  “D”  is  opened  and  the  gate  valve 
C is  closed.  The  water  passes  through  the  heater 
E its  temperature  being  governed  by  the  degree 
which  the  valve  is  opened.  The  heater  fills  until 
water  passes  up  through  the  flow  pipe  “G”  and  runs 
into  the  pool.  The  heater  in  the  illustration  shown 
is  of  the  ordinary  domestic  hot  water  house  heating 
type.  The  fire  in  the  heater  is  then  lighted  and 
the  pool  fills  with  warm  water.  When  filled  to 
the  level  of  the  overflow  the  angle  valve  “B”  is 
closed  and  the  gate  valve  “C”  is  opened.  The  cir- 
culation is  then  from  the  pool  through  the  circu- 
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lating  branch  “F”  into  the  heater  “E,”  out  of  the 
flow  pipe  “G”  into  the  pool.  This  circulation  may 
be  carried  on  as  rapidly  or  as  slowly  as  desired,  the 
partial  closing  of  “D”  governing  it  completely. 
When  the  water  in  the  pool  has  reached  the  de- 
sired temperature  the  fire  in  the  heater  may  be 
checked  so  as  to  maintain  it.  It  is  plain  that  the 
temperature  of  the  water  in  the  pool  may  be 
raised  to  the  desired  temperature,  say  65  degrees 
F.,  by  continuing  this  circulation.  The  water  in 
the  pool  may  then  be  kept  fresh  by  gradually  chang- 
ing it.  This  may  be  done  by  closing  valve  “C” 
and  opening  the  angle  valve  “B”  to  the  desired 
extent.  The  cold  water  supply  will  then  pass 
through  the  heater,  be  warmed,  and  flow  into  the 
pool,  and  a like  quantity  of  water  will  pass  out 
through  the  overflow  into  the  sewer.  If  desired, 
the  valve  “D”  may  be  closed,  “B”  and  “C”  opened 
and  the  tank  filled  with  cold  water  and  then  be 
heated  by  circulating  through  the  heater. 

Heating  Water  by  a Feed  Water  Heater. 
Figure  16  shows  the  floor  plan  of  a pool  with  the 
location  of  its  hot  water  inlet  and  the  suction  waste 
in  opposite  diagonal  corners.  This  pool  is  22'x- 
3i'x7'  in  depth.  Its  bottom  and  sides  are  lined 
with  white  tile  finished  with  marble  coping  and 
the  bath  is  approached  by  marble  stairs.  In  this 
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installation  the  top  of  the  wall  of  the  pool  is  on  a 
level  with  the  basement  floor  of  the  building,  the 
bottom  of  the  pool  is  several  feet  below  the  street 
sewer  and  also  below  tide  water.  The  walls  are 
built  of  brick  laid  in  cement  with  a coating  of  ce- 
ment on  both  sides  of  the  brick  work;  the  outside 


coating  is  covered  with  asphalt.  The  floor  of  the 
pool  is  of  concrete.  The  pool  contains  about  300,- 
000  pounds  of  water  and  must  be  heated  to  70 
degrees  in  four  hours  and  the  water  must  be  re- 
newed once  each  day.  The  water  supply  is  heated 
by  a feed  water  heater  of  250  h.  p.  Figure  17  shows 
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how  a steam  pump  circulates  the  water  from  the 
pool  through  the  feed  water  heater  and  empties  the 
pool  when  necessary  directly  into  the  sewer.  A 
delivery  pipe  from  the  feed  water  heater  leads  to 
the  pool  to  a point  about  three-quarters  of  its  depth.  * 
From  a gutter  at  the  diagonal  corner  of  the  pool  a 
suction  pipe  leads  to  the  pump.  The  cold  water  sup- 
ply is  brought  into  the  feed  water  heater.  Live 
steam  taken  directly  from  the  boiler  enters  the  top  of 
the  water  heater  and  warms  the  water  as  it  flows 
through  the  heater.  The  city  pressure  fills  the  pool 
with  water  which  is  warmed  as  it  passes  through 
the  feed  water  heater.  A gate  valve  controls  the 
water  supply  which,  when  the  pool  is  filled,  is  closed. 
If  the  water  has  not  been  raised  to  the  required 
temperature  by  once  passing  through  the’  feed 
water  heater  it  is  again  passed  through  by  the  pump. 
When  this  is  done  the  live  steam  supply  to  the  feed 
water  heater  is  shut  off  and  the  exhaust  steam 
from  the  pump  is  let  into  the  feed  water  heater 
and  supplies  heat  to  the  water.  A back  pressure 
valve  on  the  exhaust  pipe  prevents  nearly  all  back 
pressure  on  the  steam  pump.  The  pump  takes  the 
water  from  the  gutter  and  in  carrying  it  through 
the  suction  pipe  delivers  it  into  the  feed  water 
heater,  passing  it  through  the  heater  and  deliver- 
ing it  into  the  pool  through  the  flow  pipe.  This 
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circulates  continuously  until  the  temperature  has 
reached  the  desired  point;  thereafter  the  circulation 
is  only  kept  up  enough  to  make  up  for  the  loss 
of  temperature  by  radiation  and  evaporation.  The 
piping  is  so  valved  that  the  pump  can  be  used 


Fig.  18. 


to  discharge  the  contents  of  the  pool  into  the 
sewer.  The  feed  water  heater  has  a grease  ex- 
tractor so  that  its  condensation  is  used  to  feed 
the  steam  boiler.  When  the  pump  is  emptying  the 
pool  the  exhaust  enters  the  feed  water  heater  for 
the  purpose  of  warming  the  water  for  the  steam 
boiler. 
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Heating  by  Submerged  Coils.  By  far  the  poor- 
est method  of  heating  water  in  swimming  pools  is 
to  have  the  heating  coils  located  directly  in  the 
pool.  It  is  unsanitary  because  it  gives  space  for 
lodgment  of  foreign  matter  around  and  behind 


Fig.  19. 


the  pipes,  and  it  is  not  desirable  to  have  anything 
which  can  possibly  be  avoided  obtruding  into  the 
pool.  For  a cheap  construction  it  may  be  de- 
sirable to  do  this,  and  the  method  of  doing  it  is 
shown  in  figures  18  and  19.  In  such  an  in- 
stallation either  live  or  exhaust  steam  is  used  to 
supply  the  coils.  Figure  18  shows  an  end  ele- 
vation of  a swimming  pool  showing  the  position 
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Fig.  20. 
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of  the  steam  coils  at  each  side  of  the  pool.  Figure 
19  is  a side  elevation  showing  the  construction  of 
the  coils. 

Heating  by  Injected  Steam.  Where  live 
steam  is  available  it  may  be  used  to  warm  the 
water  by  injecting  it 

(a)  Into  the  water  of  the  pool  itself. 

(b)  Into  the  water  just  before  it  leaves  the  sup- 
ply pipe  at  its  entrance  into  the  pool. 


A simple  form  of  this  method  of  installation  is 
shown  in  Figure  20,  in  which  the  pool  is  filled  with 
cold  water  from  the  street  main,  the  supply  not 
showing  in  the  illustration.  The  maximum  depth 
of  water  carries  the  water  line  to  an  overflow 
placed  above  the  inflow  pipe.  A circulation  pipe 
“A”  is  taken  from  the  bottom  of  the  pool  and  car- 
ried up  to  the  point  where  inflow  is  to  be.  By  tak- 
ing a 90°  wrought  iron  elbow,  with  a 2"  heel  open- 


Fig.  21. 
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ing,  a mixing  arrangement  can  be  made  as  shown 
in  Figure  21  which  will  introduce  live  steam  into  the 
water  and  form  a syphon,  the  suction  constantly 
drawing  water  from  the  bottom  of  the  pool,  warm- 


ing it,  and  discharging  it  into  the  top  of  the  pool. 
The  steam  pipe  should  have  gate  valve  permitting 
the  steam  to  be  shut  off  when  the  water  is  warm 
enough  or  partially  closed  if  its  full  capacity  is  not 
needed  to  maintain  the  temperature  of  the  water. 
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This  method  of  installation  maintains  a constant 
current  of  water  in  the  pool,  which  is  highly  de- 
sirable. Two  spraying  nozzles  at  the  opposite  end 
of  the  pool  create  a surface  movement  toward  the 
overflow  removing  scum  and  floating  matter.  As 
the  pool  is  below  the  sewer  level  the  waste  is  by  an 
open,  unvalved  pipe  into  a sump,  in  which  is 
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placed  a submerged,  eelctrically  driven  pump,  with 
automatic  control.  The  water  stands  in  the  sump 
on  a level  with  the  water  in  the  pool,  and  any  rise 
in  the  level  automatically  starts  the  pump.  When 
it  is  desired  to  empty  the  pool  the  automatic  control 
is  removed  and  the  pump  discharges  the  contents 
of  the  pool  into  the  sewer. 

Another  form  of  making  the  steam  injector  is 
shown  in  Figure  22,  where  a 4"  tee  on  the  water 
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main  has  one  end  reduced  by  a bushing  and  the  2" 
steam  main  introduced  into  it.  This  is  extremely 
simple  and  efficient. 

A continuous  water  heater  and  steam  ejector  is 
shown  in  Figure  23.  Live  steam  is  introduced  into 
the  top  and  the  water  supply  at  the  bottom,  the 
heated  water  flowing  out  the  lateral  opening.  It 


STEfiM 


can  be  used  with  steam  of  any  pressure  or  with 
exhaust  steam. 

For  the  injection  of  steam  at  any  pressure  or 
exhaust  steam  directly  into  the  water  of  the  pool 
a device  as  shown  in  Figure  24  is  used.  It  is 
claimed  to  be  noiseless  under  any  pressure.  An  air 
pipe  introduces  air  into  the  water  if  desired,  but  its 
use  is  not  necessary  where  only  moderate  tempera- 
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tures  are  needed.  Figure  25  shows  the  application 

of  this  device,  a baffle  plate  assisting 

in  creating  a circulation  in  the  pool.  -7— *- 


Fig.  26. 
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Heating  by  Live  or  Exhaust  Steam.  Figures 
26  and  27  show  another  method  of  heating  the 
water  by  a feed  water  heater  or  by  the  injection  of 
live  steam  into  the  water.  The  cold  water  supply 
comes  from  filters  and  passes  down  to  a three-way 
tee  where  it  is  carried  to  the  right  and  left  to  ver- 
tical pipes  which  form  the  ends  of  a parallelogram. 
The  cold  water  supply  is  admitted  to  the  tank  at 
two  points,  “A”  and  “B,”  and  may  be  heated  at 
these  points  by  the  introduction  of  steam  which  is 
conducted  to  the  same  opening  by  a 2"  steam  pipe, 
cross  connected,  so  that  live  or  exhaust  steam  may 
be  used.  The  cold  water  supply  pipe  is  5",  the  right 
and  left  branches  are  4"  and  the  vertical  risers  are 
4".  Either  cold  or  hot  water  may  be  introduced  at 
the  points  “C”  or  “D”;  the  cold  water  is  governed 
by  a valve  on  the  4"  vertical  pipe,  and  the  hot 
water  is  governed  by  valves  on  the  3"  horizontal 
right  and  left  branches.  The  hot  water  is  supplied 
to  the  tank  by  a 4"  pipe  cross-connected  to  feed 
water  heaters.  Figure  27  shows  a section  of  the 
piping  shown  in  elevation  in  figure  26.  The  waste 
is  through  an  8"  pipe,  governed  by  a gate  valve  on 
the  outside. 

The  overflow  is  from  the  shallow  end  of  the 
pool  and  is  not  made  in  accordance  with  the  best 
practice,  which  frowns  upon  any  pipe  obtruding 
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into  the  pool.  It  is  a standing  overflow  and  the 
water  level  is  governed  by  a slip  pipe.  A spray- 
ing nozzle  at  the  end  opposite  the  overflow,  fed 
from  the  house  tank,  creates  a surface  flow  which 
carries  scum  to  the  overflow  end  of  the  tank.  Fig- 
ure 7 shows  the  design  of  this  spraying  nozzle. 


cold  Witter  rffou  Alters 


*=  = ' 3 



O TOM  Connection  To  ^ 

: feto  WHTER  HERTER 

, Sterm Connection  -Live  or  EHhri/st 

, 

i 

* 

► 

M 

c 

[ ’ 

2"  Sterm 
- Inlet-  Cold 

**  Hot  Wrter  FRon  Trnko  

nNo  Ft  ed  Whte*  Hen  ter  ^ 

$ 

— atll 

< 

2'  &TCRM  1 ; 

* Inlet-  Colo  ! 

e : 

h 

41  . 

. J£. i> 

1 

/Inlet-  Colo  t Hot 
/i.  / 3'  Hot  yVRTER 

— £ 

Inlet-  Colo  4 Hot  . 

i 

Fig.  26. 


Heating  the  Water. 

The  descriptions  already  given  of  various  types 
of  installation  show  that  these  methods  are  em- 
ployed to  heat  water  for  swimming  pools : 

(a)  By  submerged  steam  coils. 

(b)  By  injection  of  live  steam  into  the  water. 
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(c)  By  live  or  exhaust  steam  in  feed  water 

heaters. 

(d)  By  steam  and  hot  water  heaters  in  combina- 

tion. 

(e)  By  hot  water  heaters. 

(f)  By  using  water  already  warmed  in  other 

mechanical  processes. 

The  problem  before  the  heating  engineer  is  the 
determination  of  the  heating  power  required  for  a 
pool  of  a given  size,  and  the  size  of  the  apparatus 
necessary  to  generate  or  impart  it. 

These  factors  enter  into  the  problem : 

(a)  The  quantity  of  water  to  be  heated. 

(b)  The  time  which  may  be  consumed  in  the 

heating  process. 

(c)  The  number  of  degrees  in  temperature  which 

the  water  must  be  raised. 

For  an  illustrative  problem  a pool  50  feet  long 
and  20  feet  wide  may  be  taken,  the  depth  of  water 
to  be  2)4  feet  at  the  shallow  end  and  7)4  feet  at 
the  deep  end,  or  an  average  depth  of  5 feet.  The 
demands  on  the  pool  require  that  the  water  shall 
be  heated  in  ten  hours.  The  initial  temperature  of 
the;  cold  water  supply  is  45 0 Fahr.,  and  it  is  desired 
to  maintain  the  pool  at  a temperature  of  65°,  so 
that  the  rise  in  temperature  is  20  degrees.  This 
temperature  of  65°  Fahr.  is  taken  to  make  the  prob- 
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lem  a simple  one.  In  actual  practice  the  tempera- 
ture of  pools  usually  runs  from  70°  to  75 0 Fahr. 

First.  Determine  the  quantity  of  water  to  be 
heated. 

5o'x2o'x5'  (average  depth)  =5, 000  cubic  feet. 


_ Pipe 


FLOOR 


**QT  WfJTCR 


Fig.  27. 


One  cubic  foot  of  water  — 7*4^  U.  S.  gallons  5 
hence  5,000  cubic  feet  of  water  = 37,400  gallons. 

One  gallon  of  water  weighs  8.33  pounds;  hence 
5,000  cubic  feet  of  water  = 37,400  gallons  and 
weighs  311,542  pounds. 
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A British  thermal  unit  (of  which  B.  T.  U.  is  the 
general  abbreviation)  is  the  quantity  of  heat  re- 
quired to  raise  one  pound  of  water  one  degree  of 
temperature.  If  the  natural  temperature  of  the  cold 
water  supply  is  45 0 Fahr.,  and  it  is  desired  to  have 
the  water  in  the  swimming  pool  at  65°  Fahr.,  the 
temperature  of  the  water  must  be  raised  20  degrees. 
This  will  require  a B.  T.  U.  for  each  pound  of 
water  for  each  degree  of  the  raise  in  temperature, 
or,  for  one  degree,  311,542  B.  T.  U. ; for  20  de- 
grees raise  it  will  require  311,542  X 20,  or  6,230,- 
840  B.  T.  U.  If  we  can  have  10  hours  in  which  to 
heat  the  pool  we  must  employ  6,230,840  10,  or 

623,084  B.  T.  U.  per  hour,  and  an  apparatus  which 
will  generate  or  impart  that  much  heat  must  be  in- 
stalled. 

Given  the  principle  of  the  solution  of  the  prob- 
lem any  other  problem,  involving  varying  quanti- 
ties of  the  same  factors,  may  be  solved  by  it;  and 
having  found  the  number  of  B.  T.  U.  required  it 
must  now  be  determined  how  to  design  different 
types  of  installation  so  that  each  may  perform  the 
required  duty. 

Observation  shows  that  steam  and  hot  water  fit- 
ters whose  experience  has  not  required  them  to  de- 
sign or  install  heating  plants  for  swimming  pools, 
invariably  think  an  apparatus  will  be  large  enough 
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which,  when  installed,  proves  to  be  about  one-third 
the  required  power.  Hence  a word  of  caution 
seems  necessary. 


Temp,  difference  in  Falit.  degrees  between  the  Steam  in  the  Coil  and 
the  Mean  or  Average  Temperature  of  the  Water  in  Tanks. 


Quantity  of  Submerged  Coils  Necessary. 
Experiments  have  determined  that  one  square  foot 
of  pipe,  filled  with  steam  and  immersed  in  water, 
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will  condense  0.155  pounds  of  steam  per  hour  for 
each  Fahr.  degree  of  difference  between  the  tem- 
perature of  steam  and  the  mean  temperature  of 
the  water. 

The  mean  temperature  of  the  water  is  45 0 +65° 
= no°  -f-  2 = 550.  The  temperature  of  steam  at 
1 lb.  pressure  above  atmosphere  is  2150  Fahr.*  The 
temperature  difference  between  steam  at  one  pound 
pressure  of  2150  and  the  mean  temperature  of  the 
water,  55 °,  is  160°.  By  turning  to  figure  28,  which 
is  a “Chart  to  Find  Steam  Pipe  Needed  for  Heating 
Water  in  Tanks,”  and  which  is  copyrighted  by  The 
American  Radiator  Co.,  and  reproduced  from  their 
“Ideal  Fitter”  for  1906  by  permission,  it  is  found 
that  with  1600  temperature  difference  1 square  foot 
of  pipe  will  condense  24.77  pounds  of  steam  per 
hour. 

By  turning  to  figure  29  (also  reproduced  from 
“The  Ideal  Fitter”  by  permission)  it  is  found  that 
the  line  representing  3,800  gallons  of  water  inter- 
sects the  line  representing  a temperature  increase 
per  hour  of  20°  at  the  vertical  line  indicating  the 
consumption  of  80  pounds  of  anthracite  coal  and 
a steam  condensation  of  688  pounds  of  steam. 


*For  temperatures  of  steam  at  other  pressures  see  page 
39  of  “Notes  on  Heating  and  Ventilation,”  by  Prof.  John 
R.  Allen.  Published  by  "Domestic  Engineering.”  $2. 
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As  37,400  gallons  of  water  are  to  be  warmed  in 
10  hours,  3,800  are  to  be  warmed  per  hour. 

As  one  square  foot  of  pipe  at  the  temperature  dif- 
ference of  1600  condenses  24.77  pounds  of  steam, 
it  is  seen  that 

688^-2477=27.5-fsquare  feet  of  pipe  will  be 
required. 

One  foot  of  1"  pipe  contains  0.34  square  feet  of 
surface ; 

27-5~H:)-34=8i  lineal  feet. 

One  foot  of  il/2"  pipe  contains  0.50  square  feet  of 
surface ; 

27-5-^-0-5°=55  lineal  feet. 

One  foot  of  2"  pipe  contains  0.62  square  feet  of 
heating  surface; 

27-5^-°-62=44.5  lineal  feet. 

To  these  results  there  should  be  added  50  per 
cent  to  allow  for  incrustation  of  pipes  with  con- 
tinued service. 

Two-inch  pipes,  with  an  abundantly  large  steam 
feed  pipe  are  recommended. 

Heating  the  Water  by  Hot  Water  Heaters. 
Our  previous  computation  showed  that  623,084  B. 
T.  U.  per  hour  for  10  hours  would  be  required  to 
raise  the  temperature  of  water  in  the  pool  from  45 
degrees  to  65  degrees.  The  capacity  of  a hot  water 
heater  required  for  this  duty  may  be  arrived  at  as 
follows : 
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HEATING  SURFACE  REQUIRED. 

Each  square  foot  of  heating  surface  in  a small 
boiler  will  evaporate  about  2 pounds  of  steam.  As 
will  be  seen  from  the  results  above  the  steam  con- 
densed is  688  pounds  per  hour,  so  there  will  be 
required  344  feet  of  heating  surface.  For  each 
square  foot  of  heating  surface  we  should  have 
about  one-twenty-fifth  of  a square  foot  of  grate 
surface,  so  there  will  be  required  about  13  square 
feet  of  heating  surface.  For  each  square  foot  of 
grate  surface  in  a small  boiler  there  will  be  burned 
from  6 to  8 pounds  of  coal,  which  will  correspond 
to  an  evaporation  of  8 pounds  of  water,  which  is 
about  right. 

These  conditions  are  seldom  realized,  and  an  al- 
lowance should  be  made  for  poor  drafts  and  foul 
heating  surface.  Twenty  or  twenty-five  per  cent 
should  be  added,  or  50  or  62^  feet,  making  the 
heating  surface  desirable  about  300  or  312  square 
feet.  Manufacturers  of  boilers  usually  rate  the  car- 
rying capacity  of  their  heaters  at  10  square  feet  of 
radiation  to  I square  foot  of  boiler  heating  surface, 
so  that  a heater  with  a rated  capacity  of  3,000  or 
3,125  square  feet  of  direct  water  radiation  should 
be  large  enough  to  warm  the  water  of  a pool 
2o'x5o'x5'  (average  depth)  from  45 0 to  65°  in  ten 
hours. 
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A USEFUL  CHART. 

Water  in  U.  S.  gallon* 


Pig.  20. 


Pounds  of  Steam  to  be  condensed  when  steam  coil  is  used 
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The  foregoing  method  fixes  the  size  of  the  boiler 
by  determining  the  heating  surface  required.  As 
manufacturers  usually  rate  boilers  by  grate  surface, 
the  following  method  may  be  used  to  find 

Grate  Surface  Required.  The  tank  referred  to  is 
2o'x50,x5'  (average  depth)  and  contains  5,000  cubic 
feet.  One  cubic  foot  of  water  equals  7.48  gallons; 
5,000  cubic  feet  of  water  equals  37,400  gallons, 
weighing  311,542  pounds.  One  pound  of  anthracite 
coal  burned  contains  8,333  B.  T.  U.,  and  will  evap- 
orate 8.6  pounds  of  water.  One  square  foot  of 
grate  will  burn  8 pounds  of  anthracite  coal  per 
hour,  and  release  66,664  B.  T.  U.  It  requires  one 
B.  T.  U.  to  raise  one  pound  of  water  one  degree  of 
temperature,  or  20  B.  T.  U.  to  raise  one  pound  of 
water  20°.  To  raise  311,542  pounds  20°  in  one 
hour  will  require  6,230,840  B.  T.  U. ; in  ten  hours, 
623,084  per  hour,  which,  divided  by  68,664  (B.  T. 
U.  released  by  burning  8 pounds  of  coal  on  one 
square  foot  of  grate  surface  in  one  hour)  equals 
90+sq.  ft.  of  grate  surface  required  to  warm  the 
tank  full  of  water  in  ten  hours. 

Another  Method  of  Determining  Grate  Sur- 
face Required. 

By  reference  to  figure  28  it  is  found  that  the  hori- 
zontal line  marked  1,000  gallons  intersects  the  40° 
diagonal  line  at  the  40-pound  vertical  line,  showing 
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that  40  pounds  of  anthracite  coal  are  required  to 
add  40°  to  1,000  gallons  of  water.  To  add  40°  to 
37,400  gallons  of  water  would  require  1,496  pounds 
of  coal;  or  to  add  20°  it  would  take  748  pounds. 
Having  10  hours  to  do  the  work  we  divide  748  by 
10  and  find  we  have  to  burn  74.8  pounds  per  hour. 
Eight  pounds  of  coal  is  burned  per  hour  on  one 
square  foot  of  grate  surface,  so  74.8  -r-  8 = 9.4 
square  feet  of  grate  surface  is  the  necessary  quan- 
tity to  which  there  should  be  added  25  per  cent 
for  foul  heating  surfaces. 

Heating  the  Water  by  Feed  Water  Heat- 
ers. It  may  be  taken  as  a basis  for  calculating  the 
size  of  a feed  water  heater  necessary  to  heat  water 
for  a swimming  pool,  that  there  will  be  a transmis- 
sion of  200  B.  T.  U.  per  square  foot  of  surface  per 
hour  per  degree  of  difference  between  the  mean 
temperature  of  the  water  and  the  temperature  of  the 
steam  used  to  heat  the  water.  The  mean  tempera- 
ture of  the  water  is  55 0 and  the  temperature  of 
steam  at  atmospheric  pressure  is  2120,  so  that: 

Each  square  foot  of  surface  will  transmit  2120 

— 55°  = 157X200  B.  T.  U.  = 31,400  B.  T.  U. 
per  hour. 

There  are  311,542  pounds  of  water  to  be  raised 
200,  requiring  6,230,840  B.  T.  U.  in  one  hour,  or 
623,084  per  hour  in  ten  hours. 
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623,084-=-  31,400=  19.8  -f  square  feet  of  sur- 
face in  the  feed  water  heater. 

The  loss  of  heat  by  evaporation  from  the  1,000 
square  feet  of  surface  of  the  pool  will  be  consid- 
erable and  imperfect  circulation  and  foul  heating 
surface  will  hinder  results,  so  that  25  per  cent  ad- 
ditional heating  surface  should  be  provided,  mak- 
ing, say,  24  or  25  square  feet.  In  practice  engineers 
add  5°  to  the  final  temperature,  making  it  in  the 
problem  we  have  been  utilizing  70°  instead  of  65°. 

In  the  following  formula  this  added  temperature 
will  be  noted: 

W X D 31,154X25 

S = = = 25  + sq.  ft. 

c(T — t)  200X155 

S = Size  of  heater  required. 

W = Pounds  of  water  per  hour  to  be  heated. 

D = Temperature  range, 
c = Constant  for  copper  coils. 

T = Temperature  of  steam, 
t = Mean  temperature  of  water. 

If  live  steam  only  is  to  be  used  in  the  feed  water 
heater  the  table  in  Prof.  John  R.  Allen’s  “Notes 
on  Heating  and  Ventilation,”  page  39,  will  give 
the  temperature  of  steam  at  any  pressure.  Say  the 
pressure  is  60  pounds.  By  the  table  we  find  the 
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temperature  of  steam  at  that  pressure  is  307.1  °. 
The  last  formula  would  then  be  stated  thus: 

W X D 31,154X25 

S = = = 15  + sq.  ft 

c(T — t)  200X250 

When  a feed  water  heater  is  used  for  heating 
water  in  a swimming  pool  it  is  desirable  that  the 


Fig.  30. 


steam  pass  through  the  tubes  and  the  water  cir 
culate  through  the  shell.  A thermostatic  tempera- 
ture regulating  valve  can  then  be  installed  which 
will  maintain  the  water  at  a desired  temperature. 

Heating  by  Special  Heaters.  Figure  30  illus- 
trates a special  form  of  heater  devised  some  years 
ago  for  heating  water  for  baths,  pools,  etc.,  and 
used  with  success.  It  is  composed  of  two  horizontal 

59 


SWIMMING  POOLS. 


cylinders  from  6 to  8 feet  long  according  to  the 
size  required.  The  upper  cylinder  contains  a per- 
forated copper  tube,  through  which  all  the  hot 
water  passes.  The  hot  water  expands  this  copper 
tube  which  actuates  a lever  at  the  end  of  the  heater 
and  closes  the  valve  when  the  water  has  reached 
the  desired  temperature.  When  the  water  cools 
the  copper  tube  contracts,  opening  the  valve  for  a 
new  steam  supply.  The  lower  cylinder  contains 
tubes  which  receive  the  steam  and  transmits  its  heat 
to  the  water  flowing  through  the  shell.  It  is  made 
with  capacities  to  raise  from  1,000  to  10,000  gal- 
lons of  water  per  hour  from  50°  to  150°.  This  type 
of  heater  works  with  high  pressure,  low  pressure 
or  exhaust  steam. 

Heating  by  Injected  Steam.  Two  methods 
are  employed.  The  steam  is  either  injected  into  the 
water  before  it  reaches  the  pool,  or  it  is  injected 
directly  into  the  pool.  There  is  no  difference  in 
the  number  of  heat  units  required  and  consequent 
consumption  of  coal;  the  injection  of  the  steam  into 
the  water  before  it  reaches  the  pool  is  by  far  the 
better  method  of  installation,  for  two  reasons,  if 
for  no  others:  injection  of  steam  directly  into  the 
pool  requires  an  obtruding  object  which  should  not 
be  permitted;  the  introduction  of  steam  at  a high 
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pressure  directly  into  the  pool  causes  noise  and  tur- 
bulence. 

The  injection  of  steam  into  the  water  as  shown  in 
figures  21  and  22  requires  a determination  of  the 
heat  units  required,  the  consumption  of  steam 
taken  from  a plant  possibly  already  overloaded,  and 
the  size  of  the  steam  feed  pipe.  In  the  problem  un- 
der discussion  we  have  already  found  6,230,840 
B.  T.  U.  are  required  to  heat  the  water  of  the  pool. 
A pound  of  steam  at  60  pounds  pressure  contains 
1,175.6  heat  units ; 

6,230,840-^-1,175.6  = 5,300  pounds  of  steam  re- 
quired to  be  condensed  to  raise  the  temperature  of 
the  water  20  degrees  in  one  hour.  If  there  are  ten 
hours  available  to  heat  the  water  530  pounds  of 
steam  will  be  condensed  per  hour.* 

The  consumption  of  anthracite  coal  is  arrived  at 
by  knowing  that  from  the  consumption  of  each 
pound  of  coal  8,333  B.  T.  U.  are  secured. 

6,230,840  B.  T.  U.  -f-  8,333  — 747  -f-  pounds  of 
coal. 

One  pound  of  steam  at  60  pounds  pressure  has  a 
volume  of  5.77  cubic  feet ; 530  pounds  of  steam 
would  have  a volume  of  3,058.10  cubic  feet,  which 


•The  number  of  heat  units  in  one  pound  of  steam  at  other 
pressures  is  shown  on  page  39  of  Prof.  John  R.  Allen’s  “Notes 
on  Heating  and  Ventilation.” 
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would  be  the  volume  of  steam  to  be  conveyed  per 
hour.  Even  in  very  large  pipes  the  velocity  of 
steam  should  not  exceed  ioo  feet  per  second.  The 
volume  of  steam,  3,058.10  cubic  feet,  to  be  trans- 
mitted in  one  hour,  requires  .849  cubic  feet  per  sec- 
ond; a 2"  pipe  has  an  area  of  3.14  square  inches; 
3.14  -T-  144  square  inches  = .0218  square  foot; 
.849  -r-  .0218  = 38.9  feet  per  second.  While,  the- 
oretically, the  size  of  the  pipe  may  be  reduced  be- 
low 2"  and  the  velocity  increased,  yet,  practically,  it 
is  better  to  use  a 2"  feed  pipe  and  throttle  it  down 
to  the  desired  degree ; this  for  two  reasons : first,  it 
may  be  assumed  that  under  certain  circumstances 
it  may  be  desired  to  heat  the  water  in  the  pool  in 
less  than  ten  hours;  second,  it  is  desirable  to  have 
a pipe  of  a tangible  size  to  prevent  breakages  and 
disarrangements  which  might  happen  if  a pipe  of 
the  exact  theoretical  size  were  to  be  used. 

If  the  pool  is  to  be  heated  by  injection  of  steam 
directly  into  the  pool,  and  the  device  shown  in 
Figure  24  is  used,  the  following  table  may  be  used 
to  determine  the  size  required : 


Diam. 
of  Steam 
Pipe. 

% 

y2 

% 


Capacity  in  Heat  Units  Per  Minute. 
Steam  Pressure. 


10  lbs. 

20  lbs. 

40  lbs. 

60  lbs. 

80  lbs. 

810 

1,040 

1,820 

2,485 

2,920 

2,540 

3,270 

5,720 

7,620 

9,150 

4,375 

5,625 

9,845 

13,125 

15,750 
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Diam.  Capacity  in  Heat  Units  Per  Minute, 

of  Steam  Steam  Pressure. 


Pipe. 

10  lbs. 

20  lbs. 

40  lbs. 

60  lbs. 

80  lbs. 

1 

7,000 

9,000 

15,750 

21,000 

25,200 

11,500 

15,000 

27,000 

35,000 

42,000 

iy2 

17,500 

22,500 

39,300 

52,500 

73,000 

2 

26,700 

34,300 

60,100 

80,000 

96,000 

2% 

39,000 

50,500 

88,500 

108,000 

141,500 

3 

61,200 

78,750 

137,500 

183,700 

215,500 

4 

103,250 

132,750 

231,200 

309,759 

371,700 

6 

245,000 

315,000 

550,000 

735,000 

862,000 

As  there  are 

6,230,840 

B.  T.  U. 

required 

in  IO 

hours  or  600  minutes,  there  will  be  13,848  required 
per  minute.  The  table  shows  that,  at  60  pounds 
pressure,  a steam  pipe  " in  diameter  would  be 
required.  Here  as  in  the  previous  case,  and  for 
the  same  reasons,  good  practice  would  recommend 
a larger  pipe. 

Some  Closing  Don’ts. 

Don’t  fail  to  have  the  walls  of  the  pool  water- 
tight. 

Don’t  fail  to  have  a pure  and  copious  supply  of 
filtered  water. 

Don  t have  any  piping  or  other  attachments  ob- 
truding into  the  pool  below  the  water  level. 

Don’t  fail  to  have  ample  supply  of  heat  units 
available. 


Don’t  fail  to  have  a light  and  well  ventilated 
room. 


&-cO, 
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Plate 


Kitchen  Sink  Connection  Plate  27 
Lavatory  “ 28 

Water  Closet  “ “29 

Bath  Tub  “ “ 30 

Wash  Tray  “ “31 

Pantry  Sink  “ “ 32 

Urinal  “ “ 33 

Slop  Sink  “ “ 34 

Hotel  Sink  “ “ 35 

Sitz  Bath  “ “36 

Foot  Bath  “ “ 37 

Bath  Room  “ “ 38 

Refrigerator  '*  “ 39 

Refrigerator  Line 

Ferrule  Connections  “ 40 

Prepa ring  Lead  Works  “ 41 

Ferrule  Connections  “ 42 

Cleanout*  “ 43 

Water  Cloaels  “ 44 

Water  Octets  “ 45 

Back  Venting  '*  46 

Back  Venting  “ 47 

Hoor  Con.  for  W.  C.  “ 48 

Floor  Con.  for  W.  C.  “ 49 

Local  Venting  “ 50 

Local  Venting 
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Plumbing  Charts 
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Plate 


«« 


«« 


• ( 


1 Kitchen  Sink  Connection 

2 Lavatory 

3 Water  Closet  “ 

4 Bath  Tub 

5 Wash  Tray 

6 Pantry  Sink 

7 Urinal 

8 Slop  Sink 

9 Hotel  Sink 

1 0 Sitz  Bath 

1 1 Foot  Bath 

1 2 Bath  Room 

1 3 Refrigerator 

1 4 Refrigerator  Line 

1 5 Ferrule  Connections 

1 6 Preparing  Lead  Works 

1 7 Ferrule  Connections 

1 8 Cleanouts 

19  Water  Closets 

20  Water  Closets 

21  Back  Venting 

22  Back  Venting 

23  Floor  Con.  for  W.  C. 

24  Floor  Con.  for  W.  C. 

25  Local  Venting 

26  Local  Venting 
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Under  Test 

“ 40  Plumbing  for  3 Tenement  houses 

41  Plumbing  for  Six  Flats 
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